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Risk Premiums and Ftitzlre Spot Exchange Rates
also to learn about the covariation of the risk premium with the expected rate of depreciation.
In particular, Fama found that the covariance of these two variables is negative and sufficiently large to imply that the variance of the risk premium exceeds that of the expected rate of depreciation. Fama also found the results somewhat troublesome. He states (p. 327), 'A good story for negative covariation between P, (the risk premium) and E(S,+, -St) (the expected rate of depreciation) is difficult to tell.'
In Section I, we investigate the plausibility of the finding of negative covariation. We first argue that it is intuitively plausible before investigating whether the intuitive reasoning is supported by the general equilibrium model developed by Lucas (1982) . Fama (1984) noted that the Lucas model might be used for this purpose, but he did not pursue the analysis. We show that a sufficient condition for negative covariation is that the covariance between the ratio of expected nominal marginal rates of substitution of the two currencies and the expected ratio of the nominal marginal rates of substitution be negative.
Since it is difficult to determine the sign or magnitude of this expression in general, we examine a second-order approximation to the expression. 
<2>
where U, and U, are marginal utilities at period t.
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Agents are required to purchase the good of a country with the money of that country, and agents know $, when they make trades in money and securities.2 Therefore, the dollar price of X and the pound price of Y are P, ($,, izII) =M,/2X, and PJ($,, N,) = N,/2Y, where M, and N, are 'dollars' and 'pounds', the monies of country 0 and country 1. Monies also follow known Markov processes.
The exchange rate is found by arbitrage: Suppose the period t utility function is Cobb-Douglas, U=AX,"Y,"-"), which is evaluated at the equilibrium consumption levels. Then, the marginal utilities with respect to X and Y at time t are Ux=ctAXj"-')Y,"-") and (14), we find = exp [E,m,+, -Eta,,, +.n,-mm,+Hc&+, +ait+,>l.
From (15a) and (15b) and the distributional assumption in (14) we find
The results in (16) and (17) may now be used to demonstrate that 
The last term on the right hand side can vary through time as has been noted by Stockman (1978) , Frenkel and Razin (1980), and Engel (1984) , even though it is not a risk premium.
Risk aversion magnifies the above deviation of F, from E, (S,+,) . Given (20) 
II. The Empirical Analysis
In this section we analyze whether the empirical technique used by Fama (1984) Since S, is known at time t, (21) can be rewritten as:
which decomposes the forward premium into the conditional expectation of the rate of change of the spot rate plus a normalized risk premium, p, = P,/S,. We use (22) in the empirical analysis because it is more likely than ( Because the actual rate of change of the spot rate is equal to its conditional expected value plus a prediction error, we can write The covariance between the forward premium and the actual rate of change of the spot rate can be measured as the left hand side of (25 
J,+1 = a+Pf,+5+1
produces an estimated fi, that has a probability limit given by: Rather than extend the analysis in the direction of seemingly unrelated regressions as was done by Fama, we explore two alternative ways of conducting the investigation. These tests are described in the next subsection of the paper.
II.B. Two Additional Complementary Tecbnipes
Our first additional test allows us to examine whether the covariance in <24) is negative without assuming lack of serial correlation. The desire to develop a multivariate analogue to <27) that does not impose the assumption of no serial correlation in the residuals provides the motivation for our second additional test. Unfortunately, the coefficient of the own forward premium does not (1980) .
In the two tests we assume that the rate of change of the spot rate, s,+, , and the forward premium, f,, are time series that are stationary up to their fourth moments. For the purposes of our first test, they can be arbitrarily serially correlated.
Define the autocovariance function 
where i=J -1. Let S,(n) and S,(A) denote the spectral densities of thef, and s,+, series, and let J,,(n) be the cross-spectral density.
A/@) =J,,( -2).
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Our first additional test uses the sample covariance, C,,(O), to test the hypothesis that R,,(0)<0.6 When the sample covariance is computed in the usual way from a sample of size T as
where f= T-' C:i,fl and S= T-'_x:=,s,+, are the sample means, it is easily demonstrated by substituting for f and ? in (33), that
Hence, C,,(O) is a biased estimator of Rft (0), but from (32), the bias is proportional to -2nS,,(O) T-' and is unimportant in large samples. Therefore, C,,(O) is a consistent estimator of R,,(O).
In order to conduct inference, we need the asymptotic distribution of the sample covariance,
-Rfr (0)) is asymptotically normally distributed with zero mean and variance
+J;@>l dl Table 3 . As can be seen, the sample covariance between the forward premium and the actual rate of change of the spot rate is negative for all five currencies, significantly so for the Japanese yen, the Swiss franc, and the UK pound. While not an identical test to our GMM estimation, this first alternative produces basically the same statistical results.
Additional Test 2
As indicated previously, the second test relies on a comparison of the variance of the forward premium with the variance of the estimated rate of change of the spot rate, E, (st+,) . If (36) v(f,)-WE(s,+,)l < 0, then the covariance of the risk premium and the expected rate of depreciation must be negative.
The statistical analysis in this case follows Singleton (1980) quite closely. The first step in the analysis is to form an estimate, s,(n) = e's,(n)e where J',(n) is the spectral density function of w,.' Following arguments in Hannan (1970) , Anderson (1971), and Singleton (1980) , it can be shown that the sample variances of if+, and f, have asymptotically normal distributions with means given by a3 and o:, the true variances, and covariance matrix of the sample variances given by: <38) where Here J,(n) is the spectral density function off and J',,(n) is the cross-spectral density function off and j. From these distributions we find that (8; -8;) is asymptotically normal with mean a; -a; and variance 6* = (8; + 8; -26,,)4n/ T. Examination of whether the variance of the expected rate of depreciation is greater than the variance of the forward premium can be done as a one-sided test of the null hypothesis $ -of > 0 based on this asymptotic distribution.
In performing this test, we used the same data and spectral estimation method as in the first test. The results of the test are presented in Table 4 . As can be seen, the tests here based on the large magnitude of the 7 statistics indicate very strongly that the covariance between the risk premium and the expected rate of change on the spot rate is negative for all five currencies in our sample.
III. Conclusions
The primary purpose of this paper has been to investigate the covariation of the risk premium in the forward foreign exchange market and the expected rate of 
